GABAergic control of the activity of the central nucleus of the amygdala in low- and high-anxiety rats.
The aim of this study was to examine the role of GABAergic neurotransmission in amygdala nuclei in low- (LR) and high-anxiety (HR) rats after repeated corticosterone administration and acute injection of the benzodiazepine midazolam. The animals were divided into LR and HR groups based on the duration of their conditioned freezing in a contextual fear test (CFT). Repeated daily administration of corticosterone (20 mg/kg s.c.) for 21 injections increased anxiety-like behavior in the open field and reduced body weight in both the LR and HR groups. These effects of corticosterone administration were more pronounced in the HR group. Moreover, in the HR group, chronic corticosterone administration increased the duration of freezing in the CFT test compared with the appropriate control group and treated LR rats. The behavioral effects in HR rats were accompanied by an increase in the expression of c-Fos in the lateral (LA) and central (CeA) nuclei of the amygdala and by a decrease in GABA-A alpha-2 subunit density in the CeA. Acute midazolam administration significantly attenuated the neophobia and conditioned fear responses, decreased c-Fos expression in the LA and CeA, and increased alpha-2 subunit density in the CeA only in the HR group. These studies have shown that HR rats are more susceptible to the anxiogenic effects of chronic corticosterone administration, which are associated with the attenuation of GABAergic control over the amygdala output that controls emotional responses. The current data may increase understanding of the neurobiological mechanisms responsible for individual differences in the psychopathological processes induced by repeated administration of high doses of glucocorticoids or by elevated levels of these hormones, which are associated with chronic stress and affective pathology.